Salt-wasting congenital adrenal hyperplasia: detection and characterization of mutations in the steroid 21-hydroxylase gene, CYP21, using the polymerase chain reaction.
We have characterized mutations in the steroid 21-hydroxylase gene (CYP21) in salt-wasting congenital adrenal hyperplasia (SW-CAH) subjects, healthy control subjects, and affected sibling pairs with SW-CAH. To identify point mutations in CYP21, we have used an improved polymerase chain reaction methodology that allows analysis of the entire CYP21 gene. In addition, we have used polymerase chain reaction to search for abnormally spliced mRNAs resulting from putatively abnormal CYP21 genes transfected into COS1 cells. We found that all 26 SW-CAH subjects from whom DNA could be completely analyzed, had mutations that could account for the 21-hydroxylase enzyme deficiency. These mutations included CYP21 gene deletion, conversion to the inactive CYP21P form, point mutations leading to amino acid substitutions or stop codons, small gene deletions, and a point mutation in intron-2 that leads to an abnormally spliced mRNA. The point mutation in intron-2 was directly shown to activate a cryptic splice site 19 basepairs from exon-3 of CYP21 and thereby cause a reading frame mutation. This CYP21 mutation was frequently found in our white SW-CAH subjects, while the frequency of this mutation was extremely low in a racially matched control population. Furthermore, affected sibling pairs shared this mutation in all cases examined. The results presented should have important applications for the prenatal diagnosis of CAH.